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(57)Abstract: 

PROBLEM TO BE SOLVED: To form a uniform organic 
electroluminescence thin film causing no phase 
separation in manufacture of an organic 
electroluminescence element by an inkjet method. 
SOLUTION: Delivery order to a base board of a 
composition is set to order few in the number of organic 
electroluminescence materials for constituting the 
composition. On the composition being the same in the 
number of organic electroluminescence materials for 
constituting this composition among the composition, 
delivery order to the base board is set to order causing 
little phase separation after forming a film of the organic 
electroluminescence materials for constituting the 
composition. 
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* NOTICES * 

JPO and INPIT are not responsible £or any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3.In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] The manufacture approach of the organic electroluminescence equipment which is the 
manufacture approach of organic electroluminescence equipment of having the luminous layer 
formation process which carries out regurgitation membrane formation of two or more kinds of 
constituents containing an organic electroluminescence ingredient on a substrate, and the number of the 
organic electroluminescence ingredients which constitute said constituent makes little order 
regurgitation sequence over the substrate of two or more kinds of said constituents, and is characterized 
by carrying out regurgitation membrane formation. 

[Claim 2] It is the manufacture approach of organic electroluminescence equipment of having the 
luminous layer formation process which carries out regurgitation membrane formation of two or more 
kinds of constituents containing an organic electroluminescence ingredient on a substrate. The 
constituent with the same number of the organic electroluminescence ingredients which constitute said 
constituent among said two or more kinds of constituents, The manufacture approach of the organic 
electroluminescence equipment which considers as the order which cannot carry out phase separation of 
the regurgitation sequence over a substrate easily after the organic electroluminescence ingredient which 
constitutes said constituent forming membranes, and is characterized by carrying out regurgitation 
membrane formation. 

[Claim 3] The manufacture approach of the organic electroluminescence equipment according to claim 1 
or 2 characterized by performing the regurgitation of the following constituent after drying the 
constituent breathed out previously in the regurgitation of 2 times of continuous constituents. 

[Claim 4] The manufacture approach of the organic electroluminescence equipment according to claim 3 
characterized by forming the 2nd electrode on said luminous layer on said substrate including the 
process which forms said luminous layer after the 1st electrode corresponding to two or more pixel 
fields, the septum which separates these two or more pixel fields, and the process which forms a hole 
injection / transportation layer on said two or more 1st electrodes. 

[Claim 5] Organic electroluminescence equipment obtained from claim 1 by either of claims 4 using the 
manufacture approach of the organic electroluminescence equipment a publication. 

[Claim 6] Electronic equipment characterized by coming to provide organic electroluminescence 
equipment according to claim 5. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 

[ 0001 ] 

[Field of the Invention] It is related with electronic equipment at organic electroluminescence equipment 
equipped with the electric light emitting device used for a display, the display light source, etc., and its 
manufacture approach list. 

[ 0002 ] 

[Description of the Prior Art] Development of the light emitting device using the organic substance as a 
spontaneous luminescence mold display replaced with a liquid crystal display is accelerating in recent 
years. As organic electroluminescence equipment equipped with the light emitting device which used 
the organic substance for the luminous layer, it is Appl.Phys.Lett.51(12) and 21. September The 
approach of forming low-molecular with vacuum deposition as shown from 913 pages of 1987, 
Appl.Phys.Lett.71(l), 7 July The approach of applying a macromolecule as shown from 34 pages of 
1997 is mainly reported. 

[0003] In the case of the low-molecular system ingredient, as a means of colorization, the approach of 
vapor-depositing and forming a different luminescent material over a mask on a desired pixel is 
performed. On the other hand, about the giant-molecule system ingredient, since patterning can be done 
minutely and easily, the colorization using the inkjet method attracts attention. The following well- 
known examples are known as formation of the organic electroluminescent element by the inkjet 
method. They are JP,7-235378,A, JP,10-12377,A, JP,10-153967,A, JP,11-40358,A, JP,11-54270,A, and 
JP,11-339957,A. 

[0004] Moreover, from a viewpoint of component structure, in order to raise luminous efficiency and 
endurance, a hole injection / transportation layer is formed between an anode plate and a luminous layer 
in many cases (Appl.Phys.Lett.51, 913 pages of 21 September 1987). Conventionally, the film is formed 
by the applying methods, such as a spin coat, using a conductive polymer, for example, the poly 
thiophene derivative, and the poly aniline derivative (357,477 Nature, 1992) as a buffer layer, or a hole 
injection / transportation layer. Forming a phenylamine derivative by vacuum evaporationo as a hole 
injection / a transportation layer in a low-molecular system ingredient is reported. 

[0005] The above-mentioned inkjet method is very effective as a means which does not make useless 
the luminous layer ingredient which consists of an organic electroluminescence ingredient, but carries 
out detailed patterning membrane formation simple. 

[0006] 

[Problem(s) to be Solved by the Invention] When forming the luminous layer using an organic 
electroluminescence ingredient by the inkjet method, the constituent which consists of this solute 
component and solvent is used by using an organic electroluminescence ingredient etc. as a solute 
component. 

[0007] Only in one kind, as this constituent, the organic electroluminescence ingredient contained has 
that, and the constituent using two or more organic electroluminescence ingredients is also used widely. 
For example, mixing luminescent material and a fluorescence ingredient and changing into the light of 
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another wavelength the light which emitted light from luminescent material with a fluorescence 
ingredient is performed. Thus, when an organic electroluminescence ingredient is plurality, in order to 
acquire a desired luminescence property, it is required to form membranes in the condition of having 
mixed to homogeneity, without each organic electroluminescence ingredient dissociating. 

[0008] However, the drop used in the thin film membrane formation by the inkjet method has very 
small short evaporation time amount. Therefore, before the solvent molecule which evaporated from the 
drop is fully spread from near the substrate, saturation will be reached, and even the already formed thin 
film will be made to remelt. And the problem on which each organic electroluminescence ingredient 
carries out phase separation, consequently the display engine performance of organic 
electroluminescence equipment deteriorates in the case of remelting often arose. 

[0009] This invention enables uniform luminous layer formation which was made in view of the above- 
mentioned trouble, and does not have the phase separation by the inkjet method, and makes it a 
technical problem to offer the manufacture approach that organic electroluminescence equipment 
excellent in the display property can be manufactured by this. Moreover, it has a uniform luminous layer 
and let it be a technical problem to offer organic electroluminescence equipment excellent in display 
creation. Furthermore, let it be a technical problem to offer the electronic equipment using this organic 
electroluminescence equipment. 

[ 0010 ] 

[Means for Solving the Problem] The manufacture approach of the organic electroluminescence 
equipment of this invention is the manufacture approach of organic electroluminescence equipment of 
having the luminous layer formation process which carries out regurgitation membrane formation of two 
or more kinds of constituents containing an organic electroluminescence ingredient on a substrate, and 
the number of the organic electroluminescence ingredients which constitute said constituent makes little 
order regurgitation sequence over the substrate of two or more kinds of said constituents, and it is 
characterized by carrying out regurgitation membrane formation. 

[0011] According to this invention, as for the constituent with many organic electroluminescence 
ingredients, paying attention to being easy to produce the problem of phase separation, the number of 
organic electroluminescence ingredients presupposed that the regurgitation membrane formation is 
earned out after few constituents. Therefore, the phase separation by the remelting after regurgitation 
membrane formation can be prevented, and the organic electroluminescence equipment which was 
excellent in the display property can be manufactured. 

[0012] Moreover, the manufacture approach of the organic electroluminescence equipment of this 
invention It is the manufacture approach of organic electroluminescence equipment of having the 
luminous layer formation process which carries out regurgitation membrane formation of two or more 
kinds of constituents containing an organic electroluminescence ingredient on a substrate. The 
constituent with the same number of the organic electroluminescence ingredients which constitute said 
constituent among said two or more kinds of constituents, It considers as the order which cannot carry 
out phase separation of the regurgitation sequence over a substrate easily after the organic 
electroluminescence ingredient which constitutes said constituent forming membranes, and is 
characterized by carrying out regurgitation membrane formation. 

[0013] According to this invention, we decided to carry out after the constituent which cannot carry out 
phase separation of the regurgitation membrane formation of a constituent which is easy to carry out 
phase separation after membrane formation easily after membrane formation. Therefore, the phase 
separation by the remelting after regurgitation membrane formation can be prevented, and the organic 
electroluminescence equipment which was excellent in the display property can be manufactured. 

[0014] In this invention, in the regurgitation of 2 times of continuous constituents, after drying the 
constituent breathed out previously, it is desirable to perform the regurgitation of the following 
constituent. Thereby, the phase separation by remelting can be prevented more certainly. 

[0015] As for this invention, it is desirable that it is characterized by forming the 2nd electrode on said 
luminous layer on said substrate including the process which forms said luminous layer after the 1st 
electrode corresponding to two or more pixel fields, the septum which separates these two or more pixel 
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fields, and the process which forms a hole injection / transportation layer on said two or more 1st 
electrodes. In this case, by forming a septum, two or more kinds of constituents can be completely 
separated for every pixel field, and regurgitation membrane formation can be carried out. Therefore, it is 
easy to secure the independence for every luminous layer, and the organic electroluminescence 
equipment which was excellent in the display engine performance can be obtained. Moreover, since a 
hole injection / transportation layer is formed, luminous efficiency and endurance can be raised. In 
addition, the 2nd electrode is an anode plate, when the 1st electrode is an anode plate and cathode and 
the 1st electrode are cathode. 

[0016] Moreover, the organic electroluminescence equipment of this invention is characterized by being 
obtained using the formation approach of the organic electroluminescence equipment concerning above- 
mentioned this invention. According to this invention, it has a uniform luminous layer and can consider 
as organic electroluminescence equipment excellent in the display engine performance. 

[0017] Furthermore, according to the electronic equipment of this invention, it is characterized by 
coming to provide the organic electroluminescence equipment concerning above-mentioned this 
invention. According to this invention, it can consider as electronic equipment equipped with the display 
excellent in the display engine performance. 

[0018] 

[Embodiment of the Invention] Next, the manufacture approach of the organic electroluminescence 
equipment of this operation gestalt is explained with reference to drawing 1 - drawing 7 . The 
manufacture approach of this operation gestalt possesses a septum formation process, a plasma treatment 
process, a hole injection / transportation layer formation process, a surface treatment process, a luminous 
layer formation process, a cathode formation process, and a closure process, and is constituted. 

[0019] As shown in drawing 1 , in a septum formation process, the bank layer (septum) 12 which 
separates each pixel field is formed by carrying out the laminating of inorganic substance bank layer 12a 
and the organic substance bank layer 12b one by one on the transparent electrode 11 which consists of 
ITO formed in the substrate 10 with which TFT etc. is prepared beforehand if needed (not shown). 

[0020] Inorganic substance bank layer 12a forms inorganic substance film, such as Si02, Ti02, and 
SiN, all over a substrate 10 and a transparent electrode 11 with a CVD method, a spatter, vacuum 
deposition, etc., carries out patterning of this inorganic substance film by etching etc. next, and forms it 
by preparing opening 13a in the pixel field on a transparent electrode 11. However, it shall leave 
inorganic substance bank layer 12a to the periphery section of a transparent electrode 11 at this time. 
Moreover, the thickness of inorganic substance bank layer 12a has the desirable range of 50-200nm, and 
especially its 150nm is good. 

[0021] Next, organic substance bank layer 12b is formed all over a substrate 10, a transparent electrode 
11, and inorganic substance bank layer 12a. Moreover, organic substance bank layer 12b applies what 
melted organic resin, such as acrylic resin and polyimide resin, to the solvent with a spin coat, a DIP 
coat, etc., and forms it. And organic substance bank layer 12b is etched with a photolithography 
technique etc., and opening 13b is prepared. As shown in drawing 1 , as for opening 13of this organic 
substance bank layer 12b b, it is desirable to form a little more widely than opening 13of inorganic 
substance bank layer 12a a. Thereby, the opening 13 which penetrates inorganic substance bank layer 
12a and organic substance bank layer 12b is formed on a transparent electrode 11. in addition, the flat- 
surface configuration of opening 13 - circular, an ellipse, a rectangular head, and a stripe - although 
which configuration is sufficient, it is more desirable to give a radius of circle at a comer in the case of a 
square etc., since there is surface tension in an ink constituent. 

[0022] Next, at a plasma treatment process, the field which shows parent ink nature, and the field which 
shows ink repellency are formed in the front face of the bank section 12. This plasma treatment process 
is divided roughly into a cooling process a parent ink chemically-modified [ which carries out the whole 
surface to a preheating process at parent ink nature ] degree, and a ** ink chemically-modified [ which 
makes ink repellency organic substance bank layer 12b ] degree. 

[0023] At a preheating process, the substrate 10 containing the bank section 12 is heated to 
predetermined temperature. Heating attaches a heater in the stage on which a substrate 10 is put for 
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example, in the plasma treatment interior of a room, and this heater performs it by heating a substrate 10 
at 70-80 degrees C the whole stage concerned. Even when plasma treatment is continuously performed 
to many substrates by performing preheating, the plasma treatment conditions of immediately after 
processing initiation and a just before [ processing termination ] can be mostly made regularity. 

Thereby, the compatibility over the ink constituent of the bank section 12 between substrates 10 can be 
equalized, and the display which has fixed quality can be manufactured. Moreover, the processing time 
in next plasma treatment can be shortened by carrying out preheating of the substrate 10 beforehand. 
[0024] To a parent ink chemically-modified degree, plasma treatment (02 plasma treatment) which 
makes oxygen reactant gas in an atmospheric-air ambient atmosphere is performed. The substrate 10 
containing the bank section 12 is laid on a sample stage with a built-in heating heater, and, specifically, 
the oxygen of the plasma state is irradiated by this. The conditions of 02 plasma treatment are 
performed on conditions with 100-800kW of plasma power, the oxygen gas flow rate 50 - 100 cc/min, a 
mm/sec [ the substrate bearer rate 0.5 -10 mm/sec ], and a substrate temperature of 70-90 degrees C. A 
hydroxyl group is introduced into a transparent electrode 11 and the exposure of inorganic substance 
bank layer 12a, and a list all over organic substance bank layer 12b by this 02 plasma treatment, and 
parent ink nature is given. 

[0025] Next, to a ** ink chemically-modified degree, plasma treatment (CF4 plasma treatment) which 
makes tetrafluoromethane (carbon tetrafluoride) reactant gas in an atmospheric-air ambient atmosphere 
is performed. The substrate 10 containing the bank section 12 is laid on a sample stage with a built-in 
heating heater, and, specifically, the tetrafluoromethane (carbon tetrafluoride) of the plasma state is 
irradiated by this. The conditions of CF4 plasma treatment are performed on conditions with 100- 
800kW of plasma power, the tetrafluoromethane (carbon tetrafluoride) quantity of gas flow 50 - 
100SCCM, a mm/sec [ the substrate bearer rate 0.5 -10 mm/sec ], and a substrate temperature of 70-90 
degrees C. In addition, heating by the sample stage is performed for the incubation of a substrate 10 by 
which preheating was mainly carried out as well as the case of the 1st plasma treatment room 52. In 
addition, the gas of not only tetrafluoromethane (carbon tetrafluoride) but other fluorocarbon systems 
can be used for raw gas. A fluorine radical is introduced into the organic substance bank layer to which 
parent ink nature was given at the previous process by CF4 plasma treatment, and ink repellency is 
given. A hydroxyl group can make the organic substance which constitutes organic substance bank layer 
12b, such as acrylic resin and polyimide resin, permute and form into ** ink by the fluorine radical 
easily by irradiating the fluorocarbon of the plasma state. On the other hand, compatibility is not 
affected although the exposure of a transparent electrode 11 and inorganic substance bank layer 12a is 
also influenced [ some ] of this CF4 plasma treatment. 

[0026] Next, at the cooling processing room 54, the substrate 10 heated for plasma treatment is cooled to 
a room temperature as a cooling process. The substrate 10 after plasma treatment is laid on a water- 
cooled plate, and, specifically, it cools. The following hole injection / transportation layer formation 
process can be performed at fixed temperature by cooling the substrate 10 after plasma treatment to a 
room temperature or predetermined temperature (for example, management temperature which performs 
an inkjet process). In case the ink constituent which contains a hole injection / transportation layer 
ingredient by the inkjet method is made to breathe out by this, an ink droplet can be made to be able to 
breathe out to the fixed volume in succession, and a hole injection / transportation layer can be formed 
in homogeneity. 

[0027] At the above-mentioned plasma treatment process, the field of parent ink nature and the field of 
ink repellency can be easily established in the bank section 12 to organic substance bank layer 12a and 
inorganic substance bank layer 12b from which the quality of the material differs by performing 02 
plasma treatment and CF4 plasma treatment one by one. 

[0028] Next, in a hole injection / transportation layer formation process, by the inkjet method, after 
breathing out the ink constituent 15 containing a hole injection / transportation layer ingredient to the 
opening 13 on a transparent electrode 11, desiccation processing and heat treatment are performed, and a 
hole injection / transportation layer 16 is formed. In addition, it is desirable a hole injection / after this 
transportation layer formation process to carry out in inert gas ambient atmospheres without moisture 
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and oxygen, such as nitrogen-gas-atmosphere mind and argon atmosphere. The regurgitation of the ink 
constituent 15 by which the volume per drop was controlled from the inkjet head 14 is carried out on a 
transparent electrode 11, being filled up with the ink constituent 15 which contains a hole injection / 
transportation layer ingredient in the ink jet head 14, making the regurgitation nozzle of the inkjet head 
14 counter opening 13, and making the inkjet head 14 and a substrate 10 displaced relatively as shown 
in drawing 2 . 

[0029] As an ink constituent 15 used here, the ink constituent made to dissolve the poly thiophene 
derivatives, such as polyethylene dioxythiophene (PEDOT), and mixture, such as polystyrene sulfonate 
(PSS), in a polar solvent can be used, for example. As a polar solvent, glycol ether, such as isopropyl 
alcohol (IPA), a normal butanol, gamma-butyrolactone, N-methyl pyrrolidone (NMP), 1,3-dimethyl-2 - 
imidazolidinone (DMI) and its derivative, carbitol acetate, and butyl carbitol acetate, can be mentioned, 
for example. As a presentation of the more concrete ink constituent 15, a thing (PEDOT/PSS mixture 
(PEDOT/PSS=1:20): 12.52 % of the weight, PSS: 1.44 % of the weight, IPA:10 % of the weight, 
NMP:27.48 % of the weight, and DMI:50 % of the weight) can be illustrated. In addition, the viscosity 
of an ink constituent has desirable 2 - 20Ps extent, and its 7 - lOcPs extent is especially good. By using 
the above-mentioned ink constituent, plugging does not arise for the regurgitation nozzle of the inkjet 
head 14, and the stabilization regurgitation can be carried out. In addition, the same ingredient may be 
used for the ingredient of a hole injection / transportation layer 16 to each luminous layer of R-G-B, and 
it may change it for every luminous layer. 

[0030] The breathed-out ink constituent 15 spreads in the transparent electrode 11 with which parent ink 
processing of the opening 13 was carried out, and inorganic substance bank layer 12a. And even if the 
ink constituent 15 shifts from a predetermined regurgitation location and it is breathed out on organic 
substance bank layer 12b, the ink constituent 15 which organic substance bank layer 12b did not get wet 
with the ink constituent 15, and was crawled rolls in in opening 13. 

[0031] The discharge quantity of the ink constituent 15 is determined by the magnitude of opening 13, 
the thickness of the hole injection / transportation layer which it is going to form, the concentration of 
the hole injection / transportation layer ingredient of 15 in an ink constituent, etc. Moreover, the ink 
constituent 15 may be breathed out to the same opening 13 not only in 1 time but in several steps. In this 
case, even when the amount of the ink constituent 15 in each time is the same, it is good, and it may 
change the amount of ink for every time. Furthermore, the ink constituent 15 may be breathed out not 
only in the same part in the same opening 13 but in the part where it differs in opening 13 for every 
time. 

[0032] Next, as shown in drawing 3 , a hole injection / transportation layer 16 is formed by evaporating 
the polar solvent which carries out desiccation processing of the ink constituent 15 after the 
regurgitation, and is contained in the ink constituent 15. This desiccation processing is performed by 
making a pressure into 133.3Pa (ITorr) extent at a room temperature for example, among nitrogen-gas- 
atmosphere mind. Since the ink constituent 15 will bump if a pressure is too low, it is not desirable. 
Moreover, although the ink constituent 15 remains also to the peripheral wall side of bank 12 a little and 
adheres to it, if temperature exceeds a room temperature, the vapor rate of a polar solvent will increase 
and this residual coating weight will become superfluous. Therefore, as for the temperature of 
desiccation processing, carrying out to below a room temperature is desirable. After desiccation 
processing is performing preferably heat treatment heated about 10 minutes at 200 degrees C in a 
vacuum among nitrogen, and it is desirable to remove the polar solvent which remains in a hole 
injection / transportation layer 16, and water. 

[0033] In the above-mentioned hole injection / transportation layer formation process, while the 
breathed-out ink constituent 15 gets used to the transparent electrode 11 of parent ink nature, and the 
exposure section of inorganic substance bank layer 12a Since it hardly adheres to organic substance 
bank layer 12b by which ink-repellent treatment was carried out, even when the ink constituent 15 is 
accidentally breathed out on organic substance bank layer 12b, the ink constituent 15 is crawled and it 
falls into the way of a transparent electrode 11 and the exposure section of inorganic substance bank 
layer 12a. Thereby, a hole injection / transportation layer 16 can be certainly formed on the transparence 
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pixel electrode electrode 11. 

[0034] Next, a surface treatment process is performed in advance of a luminous layer formation process. 
That is, in a luminous layer formation process, in order to prevent remelting of a hole injection / 
transportation layer 16, an insoluble nonpolar solvent is used to a hole injection / transportation layer 16 
as a solvent of the ink constituent used in the case of luminous layer formation. However, since a hole 
injection / transportation layer 16, on the other hand, has the low compatibility over a nonpolar solvent, 
even if it breathes out the ink constituent of the luminous layer containing a nonpolar solvent on a hole 
injection / transportation layer 16, there is a possibility that an ink constituent may be crawled by a hole 
injection / transportation layer 16, it may become impossible to stick a hole injection / transportation 
layer 16, and a luminous layer, and a luminous layer cannot be applied to homogeneity. Then, in order 
to raise the compatibility of the front face of the hole injection / transportation layer 16 to a nonpolar 
solvent, it is desirable to perform a surface treatment process before luminous layer formation. 

[0035] A surface treatment process is performed by drying it, after applying the solvent for surface 
treatment which is a solvent similar to the same solvent as the nonpolar solvent of the ink constituent 
used in the case of luminous layer formation, or this on a hole injection / transportation layer 16 with the 
inkjet method, a spin coat method, or a dip method. Spreading by the inkjet method is performed by 
carrying out the regurgitation of the solvent for surface treatment on a hole injection / transportation 
layer 16, filling up an ink jet head with the solvent for surface treatment, making the regurgitation 
nozzle of an inkjet head counter a hole injection / transportation layer 16, and making an inkjet head 
and a substrate 10 displaced relatively. Moreover, spreading by the spin coat method is performed by 
rotating a substrate 10 for a substrate 10, after carrying on a rotation stage and dropping the solvent for 
surface treatment on a substrate 10 from the upper part, and opening the solvent for surface treatment in 
whole hole injection / transportation layer 16 on a substrate 10. In addition, although the solvent for 
surface treatment spreads temporarily also on organic substance bank layer 12b by which ink-repellent 
treatment was carried out, it will be flown with the centrifugal force by rotation, and is applied only on a 
hole injection / transportation layer 16. Furthermore, after spreading by the dip method makes a 
substrate 10 dip for example, in the solvent for surface treatment, it is pulled up, and it is performed by 
opening the solvent for surface treatment in whole hole injection / transportation layer 16. Although the 
solvent for surface treatment spreads temporarily also in this case on organic substance bank layer 12b 
by which ink-repellent treatment was carried out, in the case of raising, the solvent for surface treatment 
is crawled from organic substance bank layer 12b, and is applied only to a hole injection / transportation 
layer 16. 

[0036] As a solvent for surface treatment used here, KISHIRU benzene, dihydro benzofuran, trimethyl 
benzene, tetramethyl benzene, etc. can be illustrated to cyclo as the same thing as the nonpolar solvent 
of an ink constituent, and toluene, a xylene, etc. can be illustrated as a thing similar to the nonpolar 
solvent of an ink constituent. It is desirable to use the same solvent mixture as dihydro benzofuran, 
trimethyl benzene, tetramethyl benzene, cyclohexylbenzenes or such mixture, especially an ink 
constituent etc., in applying by the inkjet method especially, and toluene, a xylene, etc. are desirable 
when based on a spin coat method or a dip method. 

[0037] It is desirable to carry a substrate 10 on a hot plate, to heat at the temperature of 200 degrees C or 
less, and to dry the solvent for surface treatment, when it applies by the inkjet method, and when based 
on a spin coat method or a dip method, as for desiccation, it is desirable to make it dry by spraying 
nitrogen on a substrate 10, or rotating a substrate, and making substrate 10 front face generate an air 
current. 

[0038] In addition, after performing spreading of the solvent for surface treatment after desiccation 
processing of a hole injection / transportation layer ON stratification process and drying the solvent for 
surface treatment after spreading, a hole injection / transportation layer formation process may be heat- 
treated. 

[0039] By performing such a surface treatment process, the ink constituent with which the front face of a 
hole injection / transportation layer 16 concordance-comes to be easy to a nonpolar solvent with a 
constituent, and contains a luminous layer ingredient in it at a next process can be applied to a hole 
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injection / transportation layer 16 at homogeneity. 

[0040] In addition, an ultra-thin electron hole transportation layer may be formed on a hole injection / 
transportation layer by dissolving the arylamine system compound generally used as an electron hole 
transportation layer ingredient, considering as an ink constituent, applying this ink constituent on a hole 
injection / transportation layer by the inkjet method, and making the above-mentioned solvent for 
surface treatment dry it. Although most electron hole transportation layers melt into the luminous layer 
applied at a next process, it remains in the shape of a thin film between a hole injection / transportation 
layer 16, and a luminous layer, and a part can lower the energy barrier between a hole injection / 
transportation layer 16, and a luminous layer by this, can make migration of an electron hole easy, and 
can raise luminous efficiency. 

[0041] Next, in a luminous layer formation process, by the inkjet method, after breathing out the ink 
constituents 17a, 17b, and 17c (17c omits illustration) which consist of a solute component and solvents, 
such as an organic electroluminescence ingredient, according to the sequence mentioned later on the 
hole injection / transportation layer 16 after surface treatment, it desiccation-processes and heat-treats, 
and sequential formation of the luminous layers 18a, 18b, and 18c is carried out. 

[0042] As an organic electroluminescence ingredient, a meltable low-molecular organic 
electroluminescence ingredient, a giant-molecule organic electroluminescence ingredient, etc. can be 
used for the fluorene system giant-molecule derivative shown in [-izing 1] - [-izing 5], a 
PARAFENIREMBINIREN (Pori) derivative and a polyphenylene derivative, the poly fluorene 
derivative, a polyvinyl carbazole, the poly thiophene derivative, perylene system coloring matter, 
coumarin system coloring matter, rhodamine dye, and other benzene derivatives. For example, rubrene, 
perylene, 9,10-diphenyl anthracene, a tetra-phenyl butadiene, the Nile red, a coumarin 6, Quinacridone, 
etc. can be used, in addition, [-izing 1] - [-izing 5] — setting — n — polymerization degree — it is — [- 
izing 1] - n - 1000-500,000, and [-izing 2] - n - in 1000-500,000, and [-izing 3], n is [ at 1000- 
500,000, and [-izing 4] / n of n ] 1000-500,000 in 1000-500,000, and [-izing 5]. Moreover, in [-izing 5], 
R is H, CH3, C2H5, etc. 

[0043] 

[Formula 1] 



C8H17 C8H17 


[0044] 



[Formula 3] 



[Formula 4] 
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[Formula 5] 







C8H17 CbH17 


OR OR 


[0048] As a nonpolar solvent, to a hole injection / transportation layer 16, an insoluble thing is desirable, 
for example, can use KISHIRU benzene, dihydro benzofuran, trimethyl benzene, tetramethyl benzene, 
etc. to cyclo. An ink constituent can be applied by using such a nonpolar solvent for the ink constituent 
of a luminous layer, without making a hole injection / transportation layer 16 remelt. In addition, as a 
solute component, even if the binder, the surfactant, the viscosity controlling agent, etc. are suitably 
contained other than the organic electroluminescence ingredient, it does not interfere. 

[0049] The regurgitation of the discharge and ink constituent 17a is carried out on a hole injection / 
transportation layer 16 as an ink droplet by which the volume per drop was controlled from the 
regurgitation nozzle, filling up the inkjet head 14 with ink constituent 17a, making the regurgitation 
nozzle of the inkjet head 14 counter a hole injection / transportation layer 16, and mak ing the inkjet 
head 14 and a substrate 10 displaced relatively as shown in drawing 4 . In this case, since breathed-out 
ink constituent 17a hardly adheres to organic substance bank layer 12b by which ink-repellent treatment 
was carried out while it spreads and gets used on a hole injection / transportation layer 16, even when 
ink constituent 17a is accidentally breathed out on organic substance bank layer 12b, ink constituent 17a 
is crawled and it falls into the way on a hole injection / transportation layer 16. Thereby, it can stick to a 
hole injection / transportation layer 16, and the layer of ink constituent 17a can be formed. 

[0050] The amount of ink constituent 17a is determined by the concentration of the thickness of 
luminous layer 18a which it is going to form, and the luminous layer ingredient in an ink constituent etc. 
Moreover, dropping of ink constituent 17a may be breathed out on same hole injection / transportation 
layer 16 not only in 1 time but in several steps. In this case, even when the amount of the ink droplet in 
each time is the same, it is good, and it may change the amount of ink for every time. Furthermore, an 
ink droplet may be breathed out not only in the same part of a hole injection / transportation layer 16 but 
in the part where it differs in a hole injection / transportation layer 16 for every time. 

[0051] Next, by carrying out desiccation processing of the ink constituent 17a after the regurgitation, the 
nonpolar solvent contained in an ink constituent is evaporated, and luminous layer 18a as shown in 
d rawin g 5 is formed. For example, among nitrogen-gas-atmosphere mind, desiccation conditions can be 
made into the conditions which make a pressure 133.3Pa (ITorr) extent, and perform it at a room 
temperature for 5 to 10 minutes, or can be made into the conditions which perform blasting of nitrogen 
at 40 degrees C for 5 to 10 minutes. As a means of other desiccation, the far-infrared irradiating method, 
the elevated-temperature nitrogen gas spraying method, etc. can be illustrated. 

[0052] Continuously, as shown in drawing 6 , like the case of ink constituent 17a, luminous layer 18b is 
formed, and ink constituent 17c is dropped at the last, it dries [ ink constituent 17b is dropped and it 
dries, and ] at it, and luminous layer 18c is formed, and as shown in drawing 7 , it considers as the 
substrate with which three kinds of luminous layers 18a, 18b, and 18c were formed. 

[0053] Here, the formation sequence of three kinds of luminous layers 18a, 18b, and 18c is determined 
as follows. First, when the number of organic electroluminescence ingredients differs, it carries out 
sequentially from what has the few number of organic electroluminescence ingredients. It is because 
there is a possibility of the luminous layer formed previously remelting and starting segregation with the 
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solvent steam which evaporated from the ink constituent of the luminous layer of another color formed 
later when the luminous layer of a color with many components is formed previously. Moreover, when 
the number of the organic electroluminescence ingredients which constitute an ink constituent is the 
same, it carries out sequentially from what cannot carry out phase separation easily after membrane 
formation. The difficulty of carrying out of this phase separation can be judged by drying the ink 
constituent which should be compared under the same desiccation conditions, and comparing the degree 
of the phase separation of the obtained luminous layer. Although natural neglect, stoving, and reduced 
pressure drying are raised as the same desiccation conditions at this time, it is desirable to choose 
especially natural neglect. The degree of phase separation can be judged by how many light of the 
wavelength obtained when phase separation has been completely carried out into the emission spectrum 
by the luminous layer obtained, for example remain. Moreover, you may judge "the light of the 
wavelength obtained when [ in the emission spectrum by the obtained luminous layer ] phase separation 
does not arise completely be comparatively alike." 

[0054] Next, in a cathode formation process, cathode 19 is formed all over luminous layers 18a, 18b, 
and 18c and organic substance bank layer 12b. Cathode 19 may carry out the laminating of two or more 
ingredients, and may form them. For example, it may be better it to be desirable that a work function 
forms in the side near a luminous layer with a small ingredient, for example, it to be possible to use 
calcium, Ba, etc., and to form LiF in a lower layer thinly depending on an ingredient. Moreover, to an 
upper part side (closure side), what has a work function higher than the catholyte by the side of the 
lower part (luminous layer side) is desirable, for example, it is desirable to consist of aluminum film, Ag 
film, a Mg/Ag cascade screen, etc. Moreover, the thickness has the desirable range of lOO-lOOOnm, and 
its about 200-500nm is especially good. ** is good. As for such cathode (catholyte), it is desirable to 
form with vacuum deposition, a spatter, a CVD method, etc., and forming especially with vacuum 
deposition is desirable at the point that damage by the heat of luminous layers 18a, 18b, and 18c can be 
prevented. Moreover, lithium fluoride may be formed only on luminous layers 18a and 18b and 18c, and 
may be formed only on which [ specific ] luminous layer. In this case, the cathode which consists of 
calcium will touch other luminous layers. Moreover, on a reflecting layer, protective layers, such as SiO, 
Si02, and SiN, may be prepared for antioxidizing. 

[0055] Finally, at a closure process, the sealing agent which consists of heat-curing resin or ultraviolet- 
rays hardening resin the whole surface on cathode 19 is applied, and the closure layer 20 is formed. 
Furthermore, the laminating of the substrate for the closures (not shown) is carried out on the closure 
layer 20. As for a closure process, it is desirable to carry out in inert gas ambient atmospheres, such as 
nitrogen, an argon, and helium. Since there is a possibility that water, oxygen, etc. may trespass upon 
cathode 19 from this defective part, and cathode 19 may oxidize when it carries out in atmospheric air, 
and the defect of a pinhole etc. has arisen in the reflecting layer, it is not desirable. Thus, organic 
electroluminescence equipment as shown in drawing 8 is obtained. 

[0056] While [ according to this operation gestalt / the regurgitation membrane formation of an ink 
constituent with many organic electroluminescence ingredients / the number of organic 
electroluminescence ingredients ] carrying out after few ink constituents, it considered as the order to 
which the number of organic electroluminescence ingredients cannot carry out phase separation of the 
regurgitation sequence over the substrate of the same ink constituent easily after the organic 
electroluminescence ingredient which constitutes an ink constituent forming membranes. Therefore, the 
phase separation by the remelting after regurgitation membrane formation can be prevented, and the 
organic electroluminescence equipment which was excellent in the display property can be 
manufactured. 

[0057] Next, the example of organic electroluminescence equipment preparation ********** 
manufactured with the above-mentioned operation gestalt is explained. Drawing 10 (a) is the perspective 
view having shown an example of a cellular phone. In drawing 10 (a), a sign 600 shows the body of a 
cellular phone, and the sign 601 shows the organic electroluminescence equipment as a display. 

Drawing 10 (b) is the perspective view having shown an example of pocket mold information 
processors, such as a word processor and a personal computer. In drawing 10 (b), in the sign 700, the 
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input sections, such as a keyboard, and a sign 703 show the body of an information processor, and, as 
for the information processor and the sign 701, the sign 702 shows the organic electroluminescence 
equipment as a display. Drawing 10 (c) is the perspective view having shown an example of wrist watch 
mold electronic equipment. In drawing 10 (c), a sign 800 shows the body of a clock and the sign 801 
shows the organic electroluminescence equipment as a display, if it is alike and is based on this 
operation gestalt, it can consider as electronic equipment equipped with the display excellent in the 
display engine performance. 

[0058] 

[Example] In accordance with the above-mentioned operation gestalt, the organic electroluminescence 
equipment concerning an example and the example of a comparison was manufactured. Although the 
concrete manufacture conditions are as follows, each example and the example of a comparison of 
conditions other than the sequence in a luminous layer formation process are common. 

[0059] (Septum formation process) Bank layer (septum) formation was carried out so that the 
transparence pixel electrode top which consists of ITO might carry out opening. Since the transparent 
electrode is formed in the shape of a matrix in 70.5-micrometer pitch, opening of a bank layer (septum) 
is similarly formed in 70.5-micrometer pitch in the shape of a matrix. The bank layer (septum) carried 
out the laminating of the inorganic substance bank layer which consists of Si02, and die organic 
substance bank layer which consists of polyimide, and formed it. Each bank layer was formed by 
etching after the photolithography process. It presupposed that the configuration of opening of a bank 
layer is circular, and the path of opening of an organic substance bank layer set the path of opening of 28 
micrometers and an inorganic substance bank layer to 44 micrometers. Moreover, the height of an 
inorganic substance bank layer set the height of 150nm and an organic substance bank layer to 2 
micrometers. 

[0060] (Plasma treatment process) 02 plasma treatment was performed as a parent ink chemically- 
modified degree. The conditions of 02 plasma treatment were performed under a room temperature and 
atmospheric pressure by power 300W, the distance between electrode-substrates of 1mm, oxygen gas 
flow rate lOOccm, gaseous helium flow rate 10SLM, and table bearer rate 10 mm/s. CF4 plasma 
treatment was continuously performed as a ** ink chemically-modified degree. The conditions of CF4 
plasma treatment were performed at CF4 quantity-of-gas-flow 100SCCM, gaseous helium flow rate 
10SLM, and both-way table bearer rate 3 mm/s. 

[0061] (A hole injection / transportation layer formation process) It is 15pl discharge pattern spreading 
from the head (Epson MJ-930C) of an inkjet printing equipment about the hole injection / ink 
constituent for transportation layers (Bayer BAITORON P and mixture of polyethylene sulfonic acid) 
shown in Table 1. The solvent was removed on a room temperature and the conditions of 20 minutes 
among the vacuum (ltorr). Continuously, 15pl discharge pattern spreading of same hole injection / ink 
constituent for transportation layers was earned out. The solvent was removed on a room temperature 
and the conditions of 20 minutes among the vacuum (ltorr), and the hole injection / transportation layer 
was formed among atmospheric air by 200 degrees C (on a hot plate), and heat treatment for 10 minutes. 

[0062] 

[Table 1] 
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ie?l 


mf&Vn 


amm 

(wt%) 

lETLiiA/Kirifct'tilSl 

/UbO'jP 

11.08 



1.44 



10 



27.48 


1,3-;WJt,-2-^55 r'S'JVJ'j 

50 


[0063] (Surface treatment process) 1,2, 3, and 4-tetramethyl benzene was breathed out and applied from 
the inkjet printing equipment (Epson MJ-930C), and it was made to heat and dry at the temperature of 
200 degrees C or less on a hot plate after that. 

[0064] (Luminous layer formation process) The ink constituent shown in Table 2 - 4 was prepared. A 
luminous layer (green) constituent and Table 3 show a luminous layer (blue) constituent, and, in Table 
4, Table 2 shows a luminous layer (red) constituent respectively. In addition, the compounds 1 and 2.4.5 
of front Naka are respectively mentioned above as [-izing 1] - [-izing 5]. 

[0065] 

[Table 2] 






ita®} 1 

0.76 g 

ibal® 2 

0.20 g 

Ikn$J4 

0.04 g 

; m 

1,2,3,4-Tb^T;bVVtE'^ 

100 ml 


[0066] 

S able 3] 


mm® 

tms 

m mm 


<t£® 1 

1.00 g 

mm 

1,2,3,4 -Tb5;Wl/VVt2'V 

100 ml 


[0067] 
[Table 4] 


http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 


6/8/2007 





JP,2002-231447,A [DETAILED DESCRIPTION] 


Page 12 of 13 




mms\ 


mm 


it&m i 

0.7 g 

its® 2 

0.2 g 


0.1 g 

mm 


100 ml 


[0068] ** an example 1 - the luminous layer (blue) constituent of 1% (wt/vol) concentration shown in 
Table 3 was first dried from the inkjet printing equipment (Epson MJ-930C) on condition that 25 
degrees C of 20pl discharge, and latm, carrying out the flow of the N2 gas, and the blue luminous layer 
was obtained. Next, after carrying out 20pl regurgitation to the next opening 13, carrying out the flow of 
the N2 gas for the luminous layer (green) constituent of 1% (wt/vol) concentration shown in Table 2, it 
dried on condition that 25 degrees C and 1 atm, and the green luminous layer was obtained. 

[0069] ** an example 2 -- first, after carrying out 20pl regurgitation of the luminous layer (blue) 
constituent of 1% (wt/vol) concentration shown in Table 3 from the inkjet printing equipment (Epson 
MJ-930C), carrying out the flow of the N2 gas, it dried on condition that 25 degrees C and latm, and the 
blue luminous layer was obtained. Next, after carrying out 20pl regurgitation to the next opening 13, 
carrying out the flow of the N2 gas for the luminous layer (red) constituent of 1% (wt/vol) concentration 
shown in Table 4, it dried on condition that 25 degrees C and latm, and the red luminous layer was 
obtained. Next, carrying out the flow of the N2 gas for the luminous layer (green) constituent of 1% 
(wt/vol) concentration shown in Table 2, after carrying out 20pl regurgitation to the next opening 13 
further, it dried on condition that 25 degrees C and latm, and the green luminous layer was obtained. 
[0070] ** After carrying out 20pl regurgitation of the luminous layer (green) constituent of 1% (wt/vol) 
concentration shown in example **** of a comparison, and Table 2 from the inkjet printing equipment 
(Epson MJ-930C), carrying out the flow of the N2 gas, it dried on condition that 25 degrees C and latm, 
and the green luminous layer was obtained. Next, after carrying out 20pl regurgitation to the next 
opening, carrying out the flow of the N2 gas for the luminous layer (blue) constituent of 1% (wt/vol) 
concentration shown in Table 3, it dried on condition that 25 degrees C and latm, and the blue luminous 
layer was obtained. 

[0071] (Cathode formation process) As catholyte, after forming a 2nm LiF layer with vacuum 
deposition, the 20nm calcium layer was further formed with vacuum deposition. The 200nm aluminum 
layer was further formed by the sputtering method as catholyte after that. 

[0072] (Closure process) The sealing agent which consists of an epoxy resin the whole surface on 
cathode was applied, and the closure layer was formed. Furthermore, the laminating of the substrate for 
the closures was carried out on the closure layer, and it considered as the organic electroluminescence 
equipment concerning each example and the example of a comparison. 

[0073] (Evaluation) The emission spectrum of the green luminous layer of the organic 
electroluminescence equipment applied to the example of a comparison and an example 1 at drawing 9 
is shown. As shown in drawing 9 (A), blue luminescence (430nm) of the compound 1 origin remained, 
and the green luminous layer of the example of a comparison showed spotted light blue luminescence. 
On the other hand, as shown in drawing 9 (B), the green luminous layer of an example 1 showed the 
almost uniform spectrum of green firefly luminescence (530nm). Moreover, as for the blue luminous 
layer, the example of a comparison and the example 1 showed the uniform spectrum of blue 
luminescence (430nm) of the compound 1 origin. The effectiveness of the number of organic 
electroluminescence ingredients forming sequentially from few luminous layers from this was checked. 
[0074] Next, the organic electroluminescence equipment concerning an example 2 showed the spectrum 
also with uniform blue luminous layer (430nm) and red luminous layer (640nm), green luminous layer 
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(530nm), and ********. Although the number of organic electroluminescence ingredients was 3, when 
both the luminous layer (red) constituent and the luminous layer (green) constituent compared the 
difficulty of carrying out of both constituent phase separation on condition that N2 flow desiccation, a 
luminous layer (red) constituent could not carry out phase separation of them easily. The effectiveness 
of forming sequentially from the luminous layer which cannot carry out phase separation easily after 
membrane formation from this when the number of organic electroluminescence ingredients is the same 
was checked. 

[0075] 

[Effect of the Invention] As explained to the detail above, according to the manufacture approach of the 
organic electroluminescence equipment of this invention, the phase separation by the remelting after 
regurgitation membrane formation can be prevented, and the organic electroluminescence equipment 
which was excellent in the display property can be manufactured. Moreover, the organic 
electroluminescence equipment of this invention has a uniform luminous layer, and can use it as organic 
electroluminescence equipment excellent in display creation. Moreover, the electronic equipment of this 
invention can be made into electronic equipment equipped with the display excellent in the display 
engine performance. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3.In the drawings, any words are not translated. 
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[Drawing 6] 
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[Drawing 9] 
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[Drawing 10] 
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9 8 7CQ9 1 3A-i/') o ft#, 'W7 7/S J f > IE?LiiA 
20 /fD£®i: LT««Mte*5#J\ Wttf#'J?-*7xy 
RB(*Jf»tfy7xijy»SBf* (Nature, 3 5 7, 

4 7 7, 1 9 9 2)£fflV\ Xtf77-b^FO^aiC 
iOR^arS. ffitf^tfflKfcV'TfctiEfLaA/ 
i!i&JifcLT, 7ix;U7 5>R#«c«B#”e»J®-r* 
ct^ig^^nT^So 

[0 0 0 5] ±120-1'7J7-7x-y bffite, W$xb7b 

t\ mffic^ttffl/^-xvy^R-rs^afcLT* 
g'^T'&So 
30 [0 0 0 6] 

[SSR^RftLJt^fc-rsSHi] stsiiuna^^ 

baic^o 

®®rs*&, #«xb7 bn;b = *-y*yx«*4^£ 
jgftfiJctfhLT, cojSK^fcRRkJb'eaafflSa 
^fflv^nxv'So 

[0 0 0 7] COlBfiJctlt LTti, 

bn;l/3*’yfcyxtt8*Mag®*0fcfcS)t^ ffift 
OWaxUir 

l£<ffli/'?»nTV'So fcfcAtf, SftWBfcBJfcWBi: 

40 ^iaLT, 

±ot, BijoisscoTtix^-rscfc^TbnTi/'So 
cojt^lc, bn;l/5^rfeVXW8tf«» 

oi»&, mao»3t#tt%a«fc«>K:tt, 
b ^ h n )V 5. * y -tr 7 XtmtffrSfr 5 C fc * < 1C 

jg-g-Lfc^T^M^nS C fc*'ig.ST*feS. 

[0 0 0 8] L*'L^^5), -O^i^x-y hiSlcJtSJi 
«js»k:43V'rfflv'6nTt'5aatts«>T/hs<isa 

S-KHcimt* nSMlct§ft C IS LT L t v\ 
50 1-T?Ka«ISnfcWMSiLtSaWS-&Tl/S7. tL 
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T, SiSIBOIBK:, &40W«xUXha;U5*'yb> 
X«4tf*gtfPSLTL2:l\ *©*SS, tixu^hn 
;b5* -y * y XBB® &ffc LX LS o HiBtf 

UfLlf±irt®/i:„ 

[ 0009 ] imwte, ±EHffl£fc**TftSttfcfc 
<0X\ '(yti/xv 
iiflMMgfcu cntcio. 
xyXhn;l/3*y4:yxgB£lWt&&mSiS£ 
m.m-%ct*mmt?z>o sfc, 

U S^{tfi£lc|gftfcWI$il'X bp;l/~*>ybyx& 10 

seic, c©wri&xu 
* hn;l/5*-y*yX«BfcfflV'fcB ; Fa88fcffl«-rs 
c k£ISiIkt6o 
[0 0 10] 

[BH**st-r5fc«>o^a] wmsxb^ha 
;l/ = *'y-byxgB©Hjt73i£a, WBxUX ho;l/3 
*'y*yxtffifc£trfi/Stt2aSW±£, 
tMUt£>f£ftSffMXS£WXSWaH/* hn;l/ = 
*>y-fe>X»B®«&#ffi-eS6-3T, hnIS 2 IWlC 

5x UX b aJl = * >y -b yxim®£MA>;S:®l®k 

u RtffljSK-rscfc^i^afc-rao 

[0 0 1 1] ^HWlc.fcnif, Wixl/^hail/5^y 
-b y x*m©a#<3^'fij®toK k«#«©iKiiH*£ u-’x 
Ti/'CfcKBiU *©RtltiJ««£, W$xyXbn;l, 
5^-y0 fc«*'&fT5 
cttLfto *©fc«», mau$.m'&<DE®mic£z>m 
titltmcckffvz. a^Wtt0ffftfc*f«xu$hn 
;1/5*'y*yxBB*Hi6-r*i:ktfT?tS. 

[0 0 12] S/t, fflOtSxbnai^^rb 

yxSB©«ifi;£SW\ Wisin' bn;l/ = *-ybyx 
*m*3tra/Sttl2a««±£, *«±KRtffi«B-r5 

RJtB* a #«x UX h o ;U 3. * -y -b XX 
i&s<Dmmj5&x&iT' sflia 2 Mmitnimynn ? 
MSEfflfi5^£IMt'£Wlixl^X hpyl/i^rbV 

xwmoatfBiJ-cfcsejSto©, ssKJtrsntmia 

tffc, mEfi«tt«*«-r6Waxi/^hD;l/5^-yb 
yxtmtfJSBftKfcV'TffltfBLK: < Hit U ttffl 
jSB-rackfcaak-ra. 

[ 0013 ] «*attev'Tffl»«u 40 

jSWcfc^TfStfiiUC 
<HBJ*tt*9fc»#'61f5c:kkLfc. *©fc«>, qt 

ktfT'£, 

fttt©ttttfc*l«xUX hn;l/5^>ybVXBB«BjS 
•fSCktfT't&o 

[0 0 14] *?gRmc43®T, jiB1-5 2@©ffl/£tt© 
qttmc*3v>T, jtKttWLfciiBiftj&ftBs-a-fca, & 
©!Hl£^©qtttJ£fT : X tktfif£ln\, Cftlcj:0, s 
s*c«fcsa»«*«toaiiiK:w±-etSo 
[0 0 15] *58HHtt, MES«±fcX BaoHBBB 
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mm(omm ! m*mxmm. 

k, ntimmvm 1 Bffi±K, IE?L&A/«jM»k, % 
®js-raxg©i& mEa3tB®»«f5ia%^*, 
WE»JtB±KSB 2 Bffi*>Bfl 8 -r « c k*«f«k-f S c 
k#»£U'. c©«£ttlHB£Ktt5Ckfc:J:»& 0 
2 aaw±Ofi/SftSB±K»B LTRttB« 

M-rsck*<t?$s. *©*«>, 

iS«b^f<, a*ttB©«ftfc*r«xUXl'n;l/3* 
•ybyx«BfcBSiiktf-eir 6 . Sfc, IEfLaA/tt 
2 &BkfcJ&S-fS©T?, B»»* J ?»^tt*|Sa±S'e 6 
ctms. a*, ®2«ia, aiB&ft'HS©® 
^icai^ti, m i 

[0 0 16] £fc, *BMOW«xU^hn;l/5^-yfe 
yX«BH\ ±EW8WK««tl8xl/^ ho;«^y 
fcyx8B®fl5)S#ffifcfflV'T»6ftfci: k%%mtt 
%o ^-a«)tB=6Wb, a^itat 

«nftW»x UX h n ;l/5 * >y -b >XgB k X 5 c k ft 
XZZo 

[0 0 17] ££lc, ±E 

20 ^fgB^lcIl^^lSxlxf/ ha;l/5^'y-byx8B^MI® 
LTascfcaaat-rso x^wcxna*, b^hb 
» u«nfcB*«B*B*.fcB ; ?««k-f5 c ktf-Pt 

&o 

[0 0 18 ] 

[^wo^flfi®®®] -aic, *nMfcm<oiifflk3L]st b 
ort/S^-y-bVXBBOSJfiaffifcBI l -B7J&BBU 
TBwrso nnffMxg 

t, r^xvsaaxgi:, E7LaA/aasB»jsia 
k, Bffiaaxgk, B3tB««XSk, ilMlg 
30 ix «itxak%»iiLT«ritsnTi/'S. 

[0 0 19] 01t^x<t^lc, PiU^fiXXaTHi, & 
gCJSDTT FTI? (B^-b-T) *^«>SS:W?.nT®5 

a® i o icB&zntc i Ton*'p.asi2wmai i± 

ic, 12 ak»oi'i 12 b^® 

^aa-rackKit), 

(Pill) 12 £®jST5. 

[ 0020 ] aaa/^y^Bi 2 a a, wAifcvD 
ffi, X^-yXffi, ^#rS^lcj;oTSISl OSt/iSB^W 
a 11 o^ffiic sio 2 , t i o 2 , si timvmmnm 

?HU iAlccOltll^x-yf -yX^tci 0 
—xyX'L-T, igB^®ai l ±®B*ffi«H:HPW 1 3 
a^5Ckt<fcl3Mt5o ftfcU c®k#, » 
»»/<yXB 1 2 a ^gB^ia 1 1 ®J§*8g|5g;T'@eLT 
43<t®kf5o 5fc, M^^yXll 2aOlili 
5 0~ 2 0 OnmOiffitfSIU, ^flc 1 5 0 n m*' 
il'o 

[0 0 2 1 ] -Xlc, SIS 1 0, jgB^aa 1 1 x fcM&tt'* 
yXB 1 2 a o^ffilc, WtlJl^yf'l 1 2 b 

a 0 s/c, waa^yxjs 1 2bs, 7X0;n»si, ^ 

50 U>T3KttB®®WaaB'6Bafc:»*'Lftt®i&, X 
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kfVn-K f^7 73-hSiat)IffiLTMt 
5. ■?• LT, »^>^il2b^7th | jyy57 
-<afl5SSK:J:*)iv^>ybTMP»i 3 b^KttS. 

2 b0MP®l 3 b«, 0 1 IC/T 
ftM3W!j7^7fll 2 a ©H^ngfl l 3 aJ;^ 
W;<JfM-fSct*WS: U'. cWc^O, SHUBB 
1 l±K, &»7<;v7«l 2aM'W«li^>^Sl 
2b**iif4MPSI!l 3«2ti5„ 443, MPffi 
13coTO^«ii, n», m raa, xf^tw 

W»S U\, 

[0 0 2 2] ^X^X^SfiaXg-m, /S77g|5 1 2 

mmzBiXT&o cor^x-nmxmn, ^mamx 
st, smzm'f>*&£*&&*'stitx&t, 
Vn^'stm 1 2 bj&«H'v^ttfcfssH'>^{kie 
t, ^anett*gij«n«. 

[0 0 2 3] ^tiija^XST'a, 707351 2%^-CrS 
si o^fifT^oisatT'^-rso jra^w, <?ijx.ttV5 
XvKaagflfCTfiSi O^HiSXf-^k-^ 
ffiDtttt, C®fc-7T'SEXr-7c:tSSl 0£, 
#l|xJf7 0~8 0°ClCbumtZ>£ tick Milo -^M^p 
»*fT3ctK«fe»), ^aoasfit^xvaiaftistt 
WKfrofclfr&Tfc, fflSMjGtt&fcfflHKTEMT® 
T^xva&a&ftfctatf-SKtacttf’rtao cn 

KAO, SSi 000707351 2 0-iO7ffl/£ ! l%ll;:tt 
■rsafttt*^-fk-r*ct*'i?fr, -jeoflHfcfrr 
ss^aB^sss-ract^-ptrSo *fc, ssi o* 

^J6 : PBS0^bT43< CtT\ IfcOT^X^S&afcfctt 30 
a®SB#P^^S®lig-r?, c 

[0 0 2 4] !gt-i07{[:XST'«, *«£HSl*T?SHR 
%s/s*'xfraX7Xvsaa (0 2X7Xva/ia) £ 
If?., HftfWcy:, 70735 1 2£#i?SSi Otefip®! 
fc-7fiB0M$Xr-'7±f;:ScB£ft, cnicx^x 
vtfBOBBjWSftfSftSo 0 2 T^Xvfflaofcfr 
«, tfiJAtf, X^X- 7 ^ 7 - 1 0 0~8 0 0 kW, mm 

5 0 ~ 1 0 0 c c /m I n, JSSJ&lMjilfi 0. 

5~ 1 0 mm/ sec, SSi§iS7 0~9 0 °C<D^WV 
fft>na 0 coo 2 y7Xvffllli:J:f), jgwniSii l 
i 2a0®tB®, Mo’ictssiAy 
7/1 12 bo^ffitzKBS^BAsnra-i'y^tt*^ 

[0 0 2 5] dlfic, SH07fl:X8-C«, 
^T'fh77/Wn^^> (07'yld^iH) SrKfStfX 

t-rsT^xvaia cc F 4 X7Xv&ia) *?j5 0 m 

ftfitycte, 70735 1 2£#tySSi 0teMt:-7F*3 
lOKfiXf-^itKIsn, cftfcT^XvttB© 
rh77Wn^> (H7>yfkBJR) 

c F 4 X5Xv®a0&m*, m&\ X5Xv/w- 
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1 0 0~8 0 0 k W, fh77lWn^> (EO-yffc 
B&) ffxatB 5 0~ 1 0 0 S C CM, ££&&££ 

0. 5~ 1 Omm/s e c, #SifiiS7 0~9 O°C0£: 
ftT'^nao 44b\ ^xx-^fciainsaa, ssi 
X5Xv®a§5 2 0J&&fcBBK, itLT^BAna 
sn/tssi oo&isofcfttfffrnsc 4fc, iaatf 
Xti, tF77Md^^> (E37>y|kB*) fcH€> 

•f, 

£o C F 4 X7Xv^a(i:j;0, $t0XgT'8HO714 

^77i4*msna 0 wwtj707B 1 2 bzm&t 
a 7 7u; i/Wb, X7x 

■7ttffi07;bsJ-n*-^yifeBWrsc4:-eSB»E7KK 
»*«7v*ST?B»«n, j8^771t2-t4-3CttfT'# 
5t«oT'S5o - 7 ?, i iRismma^ytm 

1 2 aOStBffitCOC F 4 X7XvS!ia©U^^/> 

StfStf, BfdttKB*S4*act{iai,'. 

[0 0 2 6] ^t^jaas 5 4 T'fi, ftSPXSt L 

t, x^xvnaaofcj&tcipfisnfcssi o^sias 
20 a. afcwma, mif, x^xvsaaisos 

*10%, 7kftXU-F±tc«gLTft£PT3o X7X 
v©aiS0SSl 0£§jg, Sfc«m36©iaB (3JAff 
'{ytvx'y bxmnv’smMA) tT'ftmzct 
tcfcO, &©iEft&A/*l5^ajSX8*-£<Dfi£T? 
fr^cttfT^a,, cftfcAO, 4'y77i7 HiT'IE 

(C, ^y7fi8&-3£©g«T**lfrcLTttm£-eac ttf 
?#, iE7LiSA/BSSB*^-f::®ja-racit*<i?t 

So 

[ 0027 ] ± 120 x 7 xvjaaxsxte, 

711 2 aRtfB«»707B1 2 blew 
LT, 0 2 X7Xvj!!iai:C F 4 X7XvSaat^li^T 
9CtfcJ;(7, /^77gi?l 2lc^X77140^tJ8'l' 
>7tt0B««SBK»WSi:fc*<-et*. 

[0 0 2 8] X1C, E?Li4A/»JMSffMXST'(i, X 
77'7i7HSKJ:0, IE?LttA/BaS»#fi«^«y-f 
>71fMt)l l±OMP3Pl 3fCRttbL 

fcBceBffiaatfflftfflaifefTV', muax/mmm 1 
6*JfMT%o 443, COXfLaEA/MliM^^XgFX 
40 B«, 7kft, IBROBI/', BBBHB. 771/^7110^ 

0 21Ct* 

■r^at, 'T777X7 h-^7 K 1 4 IdEILSEA/lil^ 
Bttfi*«tr') , y7e«tti 5^7c«b, -i’y7'7x7 
b^N'7 F 1 4 0Rtffl7X7V«:0Pg|51 3 tc^fo)^-^:, S 

>7'>*i7 f^\'7 k i 4 t#si o tm 

*'5, -T77'Xx'y F^-y F 1 4*'6 1 SSfcfJOffiB 

w&mztiit'fvtWiimi 5 4awB«i lxicutm 

[0 0 2 9] LLfffll'5^7710^1 5tLTli, 
50 fiRJAtf, #'Jxfl/y7^m7xV(PEDOT)^0 
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# Ufi7x ygfaift t# uxfi/ y»(pss) 

V'SdfctfT'tSo SffiSJKfcLTH:, BAtf, •I'vy 
ntfrt/TVl/n—;KIPA), y;l/v;l/y^y—/V, y-7 
N-^f-;l/tfPU Fy(NMP), 1,3- 
->'y<7;b- 2 -7 = 2V0 $V XDMDRtf *©«!» 
ft, F-;V7-br-K 77;Wj;Hk: F-/b7-t 
7- Mloy U c. fctfTt 

50 zQmttw&'rxr&mvin snmi&tLxii. pe 

D0T/PSS)g^tl(PED0T/PSS=i:20) : 1 2 . 5 2fift%, P 10 
SS : 1. 4 411%, IPA : 1 011%, NMP : 2 7. 4 
8M%, DM1 : 5 OM%0&0£0iJ^Xf S„ ft, 

7 > 3fflj£%0&Ste 2 ~ 2 0 P s L < , ft 

1C 7 ~ 1 0 c P sgS*'av\> ±!B07yXffl3ctl£:ffi 
i/'SCttcJ:!?, 7>^'>'x’V F'vy F 1 40tttB7X 
;UcfSi:0*s£bSc ttf*<£5£ttH4T'tSo *43, 
jtfLaA/tfta* 1 6 0#mt, R • G • BO&58JW 
lc#LTftbtff4£ffl^Tk&<, SSJUiSKSAT 

t^V'' l o 

[0 0 3 0] ttfcb^4x/i:7 7^fflfi)ctll 514:, P*lPg&l 20 

3o^y^saa^n*gwtt®i 1 

51 2a£j£tfSo 7l/t, 'fy^ffl/Stel 5*<f9r/£0 

1 2b±KRtW2 

ntct btt, =s«w^v^si 2 b*v^ffl®fti 

5- pattSC *:#*<, lib*Wc^yXffl$tll 5tf 
epsp 13rtme*<»33itfo 

[ 0031 ] -rv^fidtwi soRtmaa, mp®i 3 

©*#S, 7lMbcl;3k:tSIEftaA/»3&l0/P£, 
Xy^lBSMU 5©Efl&A/f&jMSfffi©®®^ 
<kt>$5££ns„ $fc, -o^fflfigftl 51il0<o^* 30 

6- f, aHHc^ltTISI-OBgpg? 1 3lCRtt±!LT&& 

D'o £©*§-&, &®lc43ltS7y?ffl£tl 1 5 ©aft ft 

—T'ta<, stra 

-corpse 13ft©ft-@m©&*e>-f, ^®#{cp^p 
gp1i s^tttatTt 

[0 0 3 2]&fc:, 0 3fcijVf«J:5fc:, Rtffl8MKy* 
tgj&nn ssettsasLT-i'y^fiifitti sic^sns 
ffittsa&aas-ss £££<**), jetl&a/Ibi&si 
6^?gfig-rSo coeawisfi, 40 

^iST'ET/^ 133; 3 P a (ITorr) m&lc LT 
fTd. EEfiaMSrtfSfc^>*fij£Wl 5»LTL 
s*, -rv^ffifigtii sa-^y 
^ 12 0HSEttgT»eLTW*-rs^ isstfs 
mim&omm cos® 

tt*Stf3SfiJ£*oTL3:3o LftASt, KtSSlia© 
iaatiSSWTfc-rsct*wsuv'>o gtttta&a, 
»£b< «*£<£■? 2 ooxti o#@8ira!» 
t5Ml«T?ctT', IE?LiiA/*&i£S 1 6rtic5$ 
s-raffittSW^zK^Es-rsiifc^jiysi/i#'. 50 
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[0 0 3 3] ±IB©IEILi£A/$l&SffMX*§T'«, tt 

mstifc-ry^edctti 5#, a^y^soiiisi 

l&tfM^yXS 1 2 a®Sfctifflgpic*i:ty-73 
T\ »^y*^Sftfc*rtt«|/<y*Sl 2 b leftist: 
AifttSbfcV'©?, 'I'yXfflfStH 5*<#MjMy* 
11 2b0±fcK?TRtfflSttfc«£-Cfc, XyXfflS 
ttl 1 SWiUA'tiTaWSS 1 1 RtMm'WH 1 

2 a©Kffiffia3lcfttf 03&t7o CtUCj;0, 

WBS1 1 ±KIE?LaA/»iMl 1 6^5l^lc®fiSc7S 
CfctfT’tS. 

[ 0034 ] ^tti^$x*itefti^itffi&sx 

g*fT$. s&jtarajsxe-ett, e?l&a/ 
wasi 6 0S»»%iw± , rsfc«)K:, 5S}ts»j*©is 
lefflb'S^y*fflfi£%©}§j«fcLT, JETLftAAfftiMS 
1 6£«LT*8fc#ffitt»«fcfflV'5. LfrL70- 
#T'IE7l&A/$a&S 1 614, #»£»«£WtSSfc 

*jEii&x/mmm 1 6±icttiijLTk, etlsa/ib 
3SS1 6lc<fcO'l'y^lifi2Wl4:b*>n, jE?USA/l& 
asi 6£^ftlfc£ffi»£#SCfctfXt*<*S 
■h\ &SbHifSftS£J3—£&fljT*#*V'43^n*'& 
So 7CT\ ^tt»»K»1-5IE7LaA/<iSyB 1 6 
©gSClg&'ft^ia&Sfc&lc, f8JfclJgj£©t&lcgffi 
aKX&fcffS c. bv\ 

[0 0 3 5] 3t®&KX@ft, 583fcS»lS®IBfcfflV'5 

S»«-e*saffl5Wffl}S«*, -f^'AvhS, X 

tfyn- FaSfcfctr-f "J i 0 lEIL&A/fllKi! 

1 6±ca4ULfc«ce*-rscf:KJ:t)fT3. X7X 
7x7 Fiitc^S^tt, 7>3'>'i'y F'n-v FtcgE 
ES'Kffljgfi^Wb, -YV^'^x-y h^-y FORtW/X 
;l/%iE?LttA/IOaS 1 61C^|S]^-(i:, -OX^'x-yh 
'vyKfcSIRl OfcSfflW^ttS-S&jye., 
»»*iE7LaA/H25S 1 6±lcttffl7Scl tick Oft 
3 » gfc, Xtfyn-Fte(c<l:S^4fJ14:, SffilO^^J 

Sfil OiKiBTLftS, S®1 

O±0iE?LaA/ttiMll 6©^Wc 
!7;ifSCfc(cJ;0tT3o *4b\ > 

3®asn*W$tlA>XS 1 2 b±lCt-B#Wlp£^ 
S*b EeiCckSS^T'^lf^nTtf b\ IHL&A 
/mmmi 6±0^lc^sns„ Sicr-f'y^ffiicj: 
smw*, sisi 

affia«ffl»»*iE?LaA/iiais 

1 6<D£mcfclfZ>£ 0R3o 

1 2 b± 

t-Btwicis^s*b gi#±if0R»ca®3Staffljgjg*' 
1 2 b*'5«i:*'nTIE7LaA/(ftaS 
16 0^ic^$ns„ 

[ 0036 ] cc-effli/'sa®aKffl»«fcLT«, 7 
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?7, >?/WFP^y'/77X b U 

^^^lasttoifSittissstKa-ratofcLTffiiiLtf, 

h;Vxy. +bb7^£$J*T'#So 7>7'7x 

■y histCct o^*rf sJf-g-icii, i/M-r b*p^y'/77 
>, h 7'>7 

a'\+'7;WO , -tf>, SfcttCifa5)Oii'a^i, 

tmisvatm c t*w£ l <, 

7tf>n-hrSfAliT^ 7 §*§£«, b;Vx 

[0 0 3 7] $£*£«, 7777x7 
te*7 b 7b- b±£Sffi 1 0 &IS-7T 2 0 0 ‘CJ^T© 
fiaTfjtajftbTSffiaKffljSWsejfts-a-a c twt 
L<, XkfbP-hffifft(if-f7 7Sta§«^a, 
StEl OfcSJfcfcifcttttta*', feSV'«S«*liHES 

CktfjifSU'. 

[ 0038 ] K, affiescRfflswoafli*. max/ 

uias«xJi»j«xe©tti»saa©ac?Ti/\ afc»©a 

xeoj»jaa«tf ^ t t 

[0 0 3 9] C©cJ; •9*Si5$RI$l ; &?7'5 C £ T\ iE 

?l&a/»&jii 6(ommmmmic&ufr j Pt< 
*tx coioiiT\ 

fcIE?LftA/*&i&I 1 6^i£)-(c^-r«.C ktft't 

S o 

[0 0 4 0] ft, ±E©StB5ScHffl»«fc:, E?Lfi&&/B 
tintLx~mcm\,'<bnz>7')-)\'7z.ymt-%tynm 
£r$f»LT7 77ffl/£tJk U C©7>7ffil»&77 
7->‘i7 hffifc«tt)jE7Lax/KBayB±KaffibTe* 
S-tirSCklc.fcO, IE?LaA/*Kiyi±Kffi»OIE?Llft 
ayisjBjSLTtMv'o m?neasao*a5»a, »oi 

-swiEfL&A/ii 
&a 16 t%Ka<Dmimmmcm?u ctuc *oie 
naA/®^ 16 tfzytat<Df&<D3i*fr#-mm* 
WTIE?l©&»j£gJI(cu fgft$^£ft±£-7Sc 
EtfT'tSo 

[0 0 41] 5fcK»3t*»^lSTftt, 7 >7 71'7 b 
atcj;0, W«xb7 bn/U~*7*:/Xtt8§©i8K 
j£#kr§«k*^*S7>7&Mtll 7 a. 17 b. 1 

7 c (1 7 c«0/r^*BS) *, 

T, *ffiS«a©iE7LaA/(ft5ll* 1 6±lcttfflLAt£ 
fc&jt&g&tfgi&iiLT, &?tm i8a, isb. i 

8 c %><> 

[0 0 4 2] t#xl/^hn;l/5*rfeyx#fii:bt 
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tt, Hbi] ~ Mb 5] lc*+7;b7b>&S5#7SPI 
(**, (#U) ^yyx=.\yy\£=.ly>mmw. *07 
xXU>R#f*, *'7 7;b7b>SPift, *'7£x;l,7 
;W^/-;K ^Uf^-7x>i#ft. ^UUyjRfe*, 

7©flfKy-tf7S§ 

ftfflV'SC fctf-e#*. mif, ;V7b>. ^'Jl/ 
>, 9, 1 0->'7xx;l/77b7-t:7. 7b77xx 
;V7*7x7, 77;bb7 b\ 7v>776, +770 K 

io vif^fflir'Sckib'-etSo ft*, Mbi] ~ Mbs] 

(Cfel/'T n [<b 1 ] Vlt n « 1 0 0 0 ~ 5 

077 Mb2] T'tente 1 0 0 0~5 07a, Mb3] T* 
iinti 1 0 0 0~5 075, [<b4] THintt 1 0 0 0~ 

5 075, Mb 5] T'&nte 1 0 0 0~5 075T'&S o S 
A, Mt5] iCfct/'TRteH, CH 3 . C 2 H 5 *kT'S. 
So 

[0 0 4 3] 

Mbl] 



CeHi7 CsHi7 


[0 0 4 4] 

[[b 2] 





[0 0 4 7] 
Mb 5] 




[0 0 4 8] ?M5tt$ak LTfi, JETLiiA/fDaiJl 1 
6fcflLT^i8*fc0tf#£b<, m«\ i/tu's* 
cV/V^y-try, i/'/W Fp^>777X hVXf-Jl''* 
y-tfy, f- h7;rf^;i/^ytfy^£ffli'S<:ktfT'# 
s» co«taa^aitsjii6a3t«o-f>^fiia»tffi 
I'SCklCcfcO, IE?L&A/m* 1 6%!!»(»?■&5 
ct%<'f>t>mKMi%SMiV£&o *43, i§ftJ$tfk 
LT«, tiiL/^ bn;l/5*yfcyxWft©ffelc, A 

^yx-, wffiffiim ttswfi»J3wass£ nr ia 

TfcMb£A*l\> 

[0 0 4 9] ®4lC^f .JcStC, yy^Xx';/ h-'N-j; K 

I 4C, yy73Sf£tl 1 7 a£7c«U yy?'7xy h 

'vy K 1 4 0RtffiyX;l'^iE?L?£A/^Kll 1 

£■£, ^^x-yh^Hl 4kS1Sl Ok£fStt& 
KS-efttfS, Rtffi/X;bfr£ l r@SftO0Mtf» 
Stift-rv^»fcLTi±tfiU -O^IBfiRai 7 a£IE 
Tl&A/ft&ll 6±KttUi-r5. COl&, ttffiSft 
ftyyy*s$tn i a «, maA/aas* 1 6±tj£ 
»yy£fflssnft*r«tt^y* 
Ml 2 b(c&(3:kAktt»L*00T\ yy^lMtll 
7 1 2 b0±lc^TRttB$nfti§ 

£-pfc, 7 atfttttfrftTiEft&A/lli 

£JHl 6±(cfttf O&tto ctxtcfcO, IE?LaA/«riM 

II 6fc$»LTy y7®3ctll 7 a0Jf£flM‘fSC 
tft T'#i> 0 

[0 0 5 0] 1 7 a0»2, fiMLJc? k 

*S5£ttJi 1 8 aCHS, yy7TOW0^ftl*ffi 

0i&£t?£«k?)&S£nSo £ft, yy7*Mtll 7 a 

©STM: 1 00&*£-f, a0fc$WCra-0jE?LaA 

/a£51Sl 6±lcRtffiLT&&V\, COf^ ^Ultcfe 

W5^^»0*ttl?|--Pfea<, &0«fcyy7»& 
SATt&l'o M(clE?Li4A/»JMJi 1 6®H3-@flfT0 
**6-4*, &@«£IE?l&A/*iilJl 1 6rt©M*S@ 

[00 51] 7 a%ii£*i 

ffla-r 5 c k K J: 0 y V 7 ns#ffltJS» 

fc£&58<*-tt"C, 0 5 ic^-r 1 8 atflg/ScS 

ns. 0 U«\ SiKllfflME, SiST'E* 

4133. 3 P a (lTorr)ggtLT5~10^ 
fr?4 O'tT'g*i0iftttttt£5~l 0 

bft o-ts ck *<•??# s. 4offi®eio 

#afcLTtt, a^wafiawa, stas«^xi»wffii¥ 

So 

[0 0 5 2]£?tfT, 06tC^-r<fc?{c, yy^HfiEtl 


1 7 a0i§£kr§m:LT, 1 7 b^rfg 

t, ffi**LTf8ttJii 8b&flMu aatyyxfijs 
» 1 7 c SriTF, $8»LT, 1 8 c WU 0 

10 7(CArtJ:5lC, 3iSOMI18a. 18 b, 18 
c*<JlMSnft®Ek-fS. 

[0 0 5 3] CCT\ 3«!IS0fgft!l 8 a, 18 b, 

i 8 c <DB&mmt, wToi^tctts-rs. rr, # 

hn;b5*>y-t>X#80»tfS*5«£fc 
tt, W«xu^ h0/1/5^-y-feyXttfiO»^>*l#'fc 
0^c.ntt7^= is»ao^i/'feoss)M!&4tt}eia-r 
Sk, ^P.ffML^SiJ©fe0^l0><>yffifi!ctl*' 
6 &»Lft8«B«Ui:J:oT, ftlcffMLftfgftJItfB 
S»LT^»»«*ei:-r43^n* < 46S*'5-p4&S. £ 
20 ft, hq/l/5^7t 

yxttfcoftffHws^fcii, dataK43V'Tffi»«b 
Ic<0t0^e,l®fctf7o c040#*0LK<«tt, it 

r, »6nfta3taoffi»*oa^i/'*it«-rsckc 
.tOWK-rsck^-pirSo cott, ra-oftjft*# 
k LT(i, g$#«, anas**, «Ee»*<*if6ns 
#, wtiattasaiR-rsck^sLV'. tstfgt© 
m^&nft£3Wfc«fcS»ttX^* h;v 
Elc, ^fcti^(5SbTL£ofti:tfc#P,ns«[fi0 
30 kOgagWr* Sfrte ± o Tfijgff S C k A'-Ptr 

So £ft, f#Snft5gftgt£S^ftXA7 WbEtfc 

ws^tffi»«* t 4i:aA'^ftkttfi6ns»fio 
«t -3 T¥'J©t L T &0» 

[0 0 5 4] IgJfcJi 18a, 1 

8b, 1 8 c R Q'^Ml^y 7 J1 1 2 bOiBC, l§@ 
i 9^rfl5fi)cfSo aai 9 a, a»o*4«sa»bra 
Sbttgi'o SSJtiBfcjfivMIIKattVHajy 

/J'3^8l?MtSCktfS?SU, mifCa, B 
a 9¥*ffl V' S C k *'Blffi-P* t), £ ft J: o T ttT 

40 ita i F*»<JBJ«Lft^J:V'*&t*S„ £ft, 

Earn cttikfiD 

fett*«a* , ?#V'fc0^jg ! £L<, ^JAli'AlM, Ag 
fS, Mg/A g a@^A'S*SCfc*'jff£bV'„ £ 
ft, <5IJAli*l 0 0—1 00 0 nmoiffltf 

$?£b<, ^K2 0 0~5 0 0nmigA’J:K 

i'. cneoaa caaja) «, aitiaaffi, x/<y 

^ii, C VDffil?T'MtSi:k*'5f£L<, ftlcMm 
ffit«tStk*', S«il8a, 18b, 18c® 
^CJcSffl<i4rK±T'tS^X5f£b0o £fc, 7'yft 
50 U^7Att, 1 8 a, 18 b, 1 8 c±<D&£JB 



(8) 
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c»J«LT 

fcfil,'. COI86, 

mMbmtzcttKZo sfcsw*±t, iwti»± 

Ofc&fCS 10, S i 0 2 s Si 

6 JlV^o 

[ 0055 ] BMtastitxe-ea, &s1 9±©£®(c 
»«{ktt® s e ft s tiittizm u 

U OfcJ&S-fS. S5K:, &itl 2 0±lc£f 

itfliss (B^-e-f) %swi-s. ititxaa, sir, 

7;i/=r>, 7 A^o^StttfxsifflMT^ •?;:£*< io 

b, Kttimicvyts-frZfcox 

rn&£. t T V'fc«^c c 6**18*11# S 

Hi 9(c«ALTI^Hl 9*Wb«nSfc-€-n*^SO 
T'ifSU^', C0J:5I:LT, 0 8k:,Tv-f 
Sxl/^ Fp;i/5*'yfcVXSStff#6tt5. 

[0 0 5 6] S$xUX Fn;V5 

* -y -fc > Xtm©gM><£ W y XfflfiS®onttt»/£li£, 
tlx b X F n ;b = * -y -tr y X*m©£S[tf'>& W y X 
fflj«14l<fc9fcafr6fT5ci:b*5i:&K, W$xbX 
hn^S^-ytr^xmo^leUiT^S^^^lifigt) 20 

©, sfimwrsttffiiisrts*, 'f>ti&mzmi8.+& 
#BxbX hn^S^'y-tr^XWm^micfc^Tffi 
#J*Lfc:<V'Bte Lfc. ftoittb. tttf}j8H»©Hi8IB 

a*fttt©«nfc:fr« 

xl/^ Fn;b = *-y*yxgS£SBIt3CfctfT?# 

§ o 

[ 0057 ] 

X hD;l/5^'yb>Xg«ti^/ctt?«©*WJ{C^ 
t'TBiwrs. mi o (a) a, awtis©-H8ifc*L 

010 (a) (CfcbTv f$M§6 0 0a 30 

m^n ts*ttfcjj*u wf# 6 o i assist t-rotra 

Xl/^ Fn;l/~*-y-tyXgB£^LT©£o 110 
(b) a» X-T’cb /VynyftifoSSSIIiafflaS 
g©—C!l%^U/'c^H10T'fe5o 010 (b) lefcb 

tv o oaiftSffla&g* t?§7oi a*-#- 

FfcifOA*®, ??# 7 0 3 affi&ffia&B*#, 

7 0 ZitWrMb LTOtflixbX hu/V=^rt>X 

gg^LTi/'So 010 (c) a> »it§ytt : fis#§ 

O-0lJ«r^Uft64ii0T'fe«.o 010 (c) fcfcV'T. 

8 o o asstMsttfc* tv rare 8 o 1 aa*® 11 40 

TOtfixU^ Fa;b=^.>yb>'X^g%^LTt'S 0 
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x. fcm^®#§ ttzctwet&o 
[0 0 5 8] 

Kffi^ij] ±8Ha»*ffit»oT, immm 
S£BxUXFn/l/5*-y-feyxSBfcl!j6L;fe. Hi* 
W&Sm&ftaTfEOfcfcDTa&S/A SttH&SXg 
tefcttsra#wtt©fctta, jt«Mi:t«a 

[00 5 9] (PBS»J*XS) IT0*'6a5»WH« 
«B±tflM!P-fSJ:5fc:, '^yXJS (PBS) H ML1t 0 
ilWia7 0. 5 nm¥";?-X-?b'J5xmcBf$.-$ 

nri/'SOT% ^yxs (pbs) oHpapfeattcvh 

DXX$fc7 0. 5 ^m^yAT'flM£fttVS„ ^y 

xjb (Pis) a, s i ozfrttii&martytmt. 

*U^ = F*'6ft3£«tt'<yXBi:£BSLT®jSL 
fc. ^n^no^yxiia, 7 * fu vxy7-rxf§cD 
fgv x-yf-y^f S<ii:tcj;t)J15jSL^o AyXH©M 
pgpojg^ap3jgi:Ls =sa%^yxaoMp@oga 
2 8 ii m, xsospaoiia 4 4 n m a l 

fto f/cv Mti^yxioia^av I 5 0nm, 
w-'^yxaoisssa 2 (im tLit 0 
[0060] c^xvj&axe) s-i'vxfbiatL 
T0 2 x , xx"vsag^7-3*o o 2 7 , 7Xvffl ! go^ft 
a, ^Sv AME~FT\ M9-300Wv BH-gffiB 
gggf 1 mm, KlgtfXifft*; 1 0 0 c c rru 'M) XAAX 
UlOSLMv -r-7VMJ83M)Sjfi 1 0 mm/ s T'fxo 
It o SW-TS^yX^bxebtTC F 4 7’7XvSaa^ 
tfofto CF 4 75X-7ffll®^miv CF 4 tfX8i«l 
OOSCCMv 'NUXA^XffiSl 0SLM, x-7;b 
SSlMlSfi 3 mm/ s ©ffiST'fro ft B 
[0 0 6 1] (IE?L&A/«55MJf JfMXg) glCSL 
fcjETL&A/BjMBflKyXIBdctt (z^x;l/a«0/< 
/laypt #yi^uyx/b7^y»os^l4i) % 
•fyA^iy F7'Jy FSBO'vy F (xTVyaUM 
J-930C) A'61 5p 1 ntfflUSX-y&tio 
tdtorr), S®, 2 

atfc. spjt, m;iE?Litx/sajiffl-<>xe«» 

^ 1 5 p 1 RtfcHL^X-y^tJbAo (ltor 

r) v SSv 2 Oftt^50kttX%mm£L, AM 
>Fv 2 0 0 °C (*-y F7 P U-F±) v 1 0»O«ac 

J: t)jE7Lax/S3SJi«»jatfeo 
[0 0 6 2 ] 

[* 1 ] 
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4Mft) 

ms 

aWS 

(wtK) 

TFTI 1 /8fih'£tot£t 

/V-fNOVP 

11.08 


ftUWH/VIWWVK 

1.44 


-f'/rat"ii/7Ji/D-)i/ 

10 


N-^fJI/t'DUKV 

27.48 


l,3-v'^?;b-2-4'55’ , V’ l JyVV 

50 


[0 0 6 3] (gffiKftl S) 1, 2, 3, 4-T by 
X*]i'<y4iy%'(yti/xy b'f'jyb&m (x^v 
>*±1¥M J-9 3 0 C) 

fry h-fy- h±lcfe^T2 0 0°CJ-XTOSJtT'i)P^L 


*3tta3M (*fe) ffiim a4tt»tt* (#ft) fflfig 

4. 5 It, [it 1] ~ [ft 5] fcLT±a?Lfct<0 
T'&5„ 

[0 0 6 5] 


[ 0064 ] (ajts»«ie) & 2 4 (c^-r-r > [a 2 ] 

m2it%ftia c»ft) £§>m a* 

563tlSC»M^li®® 


mm ? 

88* 

*s$a 

563ttJ»m 

its® 1 

0.76 g 

[ba#8 2 

0.20 g 

[ba^4 

0.04 g 

SJ® 


100 ml 


[0 0 6 6] * * [S3] 

fgftiscitM^ra 


mm 

mis 

mmm 


its® 1 

1.00 g 

: m 

1.2,3.4-Th5^g : /l/VVt2 , V 

100 ml 


[0067] ★★[a 4] 


mm® 

88* 

si^s 

a wmm 

i 

0.7 g 

fb£^2 

0.2 g 

[b£r%5 

0.1 g 

s» 

1,2,3,4-?l'5^?fl/V>l2'V 

100 ml 


[00 6 8] (Df|j860!l1 

%?, m3ic*Lfc 1 % (w t/v 01 ) m&coftftm 

(Wfe) (x/y 

J-9 3 0 C) *'5>. N 2 tfX£7n-L&tf 


e>20pintfflL25t:> latraO^fftfflU f 
S2ic^L/t 1 % (wl/vo 
1) «SO»3M («fi) N 2*”X?:7 p- 

L**<6B?O^Pgl5l 31C 2 0 p 1 ttfflLT*>P.2 5 


50 
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°C, 1 a 
[0 0 6 9] 

%3lC7r;Lfc 1 % (wt/vol) fiSOfUft! 

(#fe) IMZto%'f>9i?x'yh7>Jyb&W (x7V 

yttl^MJ-9 3 OC) *'6, N 2 #”X£7P-L&tf 
6 2 0 p lRttiJLT*'6 2 5t:, latmo^ftfgfi 
L> WS^S^/S^f/Co S4(C^l/ft 1 % (w t 
/vol) «S®»3tS (ifcfe) »*»*, N 2 tfX£ 
7a-Lft)ye.»®MP® 1 3K20pl ttttiLT*'6 
2 5°C, la tmO*ftt«L, 

<wc, g2ic^i,fc 1 % (wt/voi) m&<o%ytia 
(»fe) fflricfclfc, N 2 tfX%7o-L£tf6. £6fc 
P80H8PSP1 31C 2 0 p 1 RttULT*'6 2 5°C, lat 
m®£tt-Cft»U BfifSJtBfcfffco 
[0 0 7 0] <3>Jt®0lJ 

£1\ g2fc^l/cl% (wt/vo 1) jg&©fg#» 

(»&) mtfttyZ'fytiSxv hf'jyhmw (xtv 

J-9 3 0 C) *'5, N 2 ifX5:7n-L^:* ( 

6 2 0 p 1 RtfflLTfr6 2 51C, latraO|(«l 
U iliSfefSttJifcfffc,, S3(C^b/cl% (wt 

/voi) aaoajta oss) mi&m, n 2 ^x^ 

7n-L**'6WI®MPg|5fC2 0 p 1 RtfflLT2 5 
■C, lat m®*ffPtt»L, Wfefgft/1 £*#/;:= 

[0 0 7 1] (|*®Bj 8X8) HWSi: LT, 
iD2nm©L i Fl^MLftil, S6£, 

«fc »7 2 0 

ISH/l itLTX/WXUyX'&lCj;!? 2 00nm®7/ 
5x-7AB*}&KLfc. 

[0 0 7 2 ] (»jtX8) B«±©£ffifc:xtf4-i/ttBi 
*'6ftS**ihttS:a^U &itJB&®l8Lfc. S6K, 

&£80J, JfclHMfcB 

stlixu* i-D/^^7-tyxgitUc 0 

[ 0073 ] aw® casw 

ixl/7 haiR^7tyx8S®iM)£I®^ 
^Xh/fc^Vfo 09 (A) ICSVrJtdlc, J*«ff!l©» 
{b#ft 1 **®Wfe5Bfc (4 3 0 nm) 

»t>, «©fc4*fe3S}fc£^L;feo CtllCflLT. 09 

(b) ic^-r^nx nmmuDm&%?tmt, m&v 

wm$t (5 3 0 n m) 0, 

Ufco £fc, itim SS*0lJl«KX WfefBlfiJBtt, <t 40 
1 i*®Wfe5g)t (4 3 0 n m) ®i$-&X^7 h 
/V^Lfco £<D£tfrtb, Siixl/7hP;R^'yi2 

y Xtt8©atf'>fcl/'B3fcB*' 6)iilcff5fi!t-r 4 c h ©W 

[0 0 7 4] Fd;1/5 

^■v-b>Xggti. WfeSEttB (4 3 0 n m) , fc&M. 

«i (6 4 0 nm) , JgfefSttJl (5 3 0 n m) , ©V' 

•rnti£i-^x^x h;u^^u/i 0 mis osfi) *&$ 
tofcSftB (»fe) «K^«xU7ha;l/ 

5*'VtyXttf4©$tf 3T'3 d4*V 50 
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LK<S*N 2 7n-K«©fcftTJt«Lfci:i:4* fg 

JM (sSft) C©C 

W#xU7hn;l/5^y-fe7XttS®a*'Bi: 
««atfev'Tffi»aLK: < 
ejgja-rs c. kvmmmmztifco 

[0 0 7 5] 

[»w®as] W±»ttfcKWLfcJ:5K, *aw®w 
»xl^7 hn;l/5*v*yx8fi©S!ia#ffiteJ:fttf, 
Rtmdwaosaatisffl^a^w^cfc^-et, a 
10 i»tt®«nftt«xu> hB;V5»7tyx8IS8 

Sft, ^^©WllxyX ho/ 

5*vbyx«B«\ iS-fc»ttB*WU a^ffiac 
mfttlxb^ ho/s^-vtryxggffs;: 
T'£4 0 tits *589!©a : ?«ffltt, BjfcttBfcBftfc 
a^EBj&a^fca^asfctaiifc^Tts. 
[0ffi©ffi»&I^] 

[01] *BW®H«HB«KB5W«xU7ho;l/5 

/ 'v -t y xsb©« 36# »©x8fcjjvr assa-e* 4„ 

[02] *^®»KcI5tixh^FD;^ 

20 * >y -t yxaaoaa^ffioxsft^-rwffiH-p* «. 

[03] *55B®8flli®»K:«SW«xU^ha/l/3 

* >y -b y Xl§B©!K!i§75fii ©X8£*-f ®r®0T'fc 4„ 

[0 4] *Ba©£8*«Wft4W«xU7hn;l/3 

* 'v -t /xaBoKa^soxa^^-r »rffi0-e* s. 

[05] *BW®a»fl5!fi»c«SW«xU7 ho/ = 

* -v b y X«B©»3fi£i£©X8fc jj** Krffi0T*fc 4. 
[06] *Ba©8»aiBfc:«4*r«xU7hD;l/~ 

* 'V -b y X^H®»ii73 BfffiBI-e* 4. 

[07] *BB®a»JBBKB4^«xU7hn;l/5 

30 *>j/-byx«B®»!]ft#ffi®X8i&^-r»rffi0-ea64. 
[08] *BW®afiSJI5llltB4#«xU7ho;I/5 

* 'V -b y x8B®SBfc£ffi©x8fc jjVf Wffi0Tfc 4o 
[09] *»B®J*«^atfaSS0!lfi:«4»eB}tB 

®^7tX^7h/o (A) ttJtaaoBJfcX'** h;hT- 
fet), (B) «^SSW®^)tX^^h/T*fe4o 
[01 0] *BB£«4BjiSffiCJ:^THji«nfcfi' 
«xU7 ho;l/S^ybyx«B*B*4B?B»%^ 
f*5ffl0t**4. 

[??^0WM] 

1 0 . ^75 xSi 
1 1 . 3§W®i 
1 2. /^y7B 
1 3. B8P35 

14. / y X / x 'V h 'N "J F 

1 5. (ETLaA/fi^ffl) 

1 6. iETLaA/BSSB 
1 7 . -jytmm mmm 
1 8. 

1 9. i^n 

2 0 . 
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[09] 


[0 1 0 ] 



C51) 1 nt. C1. 7 
H 0 5 B 33/14 
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5C094 AA08 AA43 AA48 BA12 BA27 
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FA01 FA02 FB01 FB20 GB10 


5G435 AA04 AA17 BB05 CC09 CC12 
HH01 HH20 KK05 KK10 















